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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid state 
imaging device with an excellent optical characteristics, 
together with a method for manufacturing it, wherein the 
characteristics of a micro lens and a color filter is not § T _ 

damaged even with a multilayer interconnection 
comprising a minuteness of element and additional 
function, the condensing effect with the micro lens is 
sufficiently exhibited while defectives such as color 

mixture of a color filter are settled. ^ t 3 

SOLUTION: A light receiving part 2 comprising a wiring 
and a peripheral circuit part 3 comprising a wiring are 
provided on a semiconductor substrate 1, the film 
thickness of an interlayer film 1 1 of the light receiving 
part 2 is thinner than that of the interlayer film comprising 

a protective film 12 of the peripheral circuit part 3, and a color filter 7 and a micro lens 8 are 
formed on the interlayer film 1 1 of the light receiving part 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] the micro lens formed on the light sensing portion which consists of an optoelectric transducer 
arranged a single dimension or in the shape of-dimensional [ 2 ], the circumference circuit section which 
consists of an MOSFET which has a multilayer interconnection, and said light sensing portion -- and -- 
or the solid state camera characterized by forming more thinly than the interlayer film containing the 
protective coat on said circumference circuit section the interlayer film on said light sensing portion in 
the solid state camera equipped with the light filter at least. 

[Claim 2] The manufacture approach of the solid state camera which carries out etching clearance only 
of the interlayer film which contains the protective coat on said light sensing portion after forming the. 
interlayer film containing a protective coat selectively in the manufacture approach of the solid state 
camera concerning said claim 1 so that the same flat surface may be made on a light sensing portion and 
the circumference circuit section, and is characterized by forming thinly the thickness of the interlayer 
film on said light sensing portion. 

[Claim 3] The manufacture approach of the solid state camera concerning claim 2 characterized by 
forming the etching stopper layer to alternative etching of the interlayer film containing the protective 
coat on said light sensing portion, and carrying out etching clearance of the interlayer film containing 
the protective coat on said light sensing portion. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to that manufacture approach at the solid state camera 
with which it comes to load various goods together the solid state camera equipped with the micro lens 
or the light filter especially the light sensing portion equipped with the micro lens or the light filter, and 
circumference circuits, such as a digital disposal circuit, on the same semi-conductor substrate, and a 
list. 
[0002] 

[Description of the Prior Art] In recent years, in the solid state camera used for a noncommercial digital 
camera etc., the demand about a miniaturization and lightweight-izing has been increasing with the 
demand to high definition in the portable field. In the former, the so-called development of the SOS 
(system ON silicon) technique which one-chip-izes options other than the sensor ability currently 
formed with another chip, for example, a digital disposal circuit, a control circuit, etc. with a light 
sensing portion is made with the light sensing portion in order to reply to these demands. 
[0003] As an example of this ED, it is paper"CMOS Image Sensors by E.R Fossum and others. : The 
report is made by Electronic Camera-On-A-Chip, "(IEEE Trans.On Electron Devices, 44, 10 pp. 1689- 
1698, and 1997), etc. Since the solid state camera of such a configuration can reduce the components 
mark of a system in a video camera, a digital camera, etc., it becomes sufficiently possible to attain 
miniaturization of a system, lightweight-izing, and low cost-ization. 

[0004] However, there is a demand of the further miniaturization etc. also in the solid state camera using 
the above-mentioned SOS technique, and detailed-ization of a pixel field will also be inevitably needed, 
consequently the sensibility lowering by reduction in a numerical aperture will be caused. It is possible 
to gather the utilization effectiveness of light and to suppress sensibility lowering by adopting the micro- 
lens technique generally used by current [ CCD ] etc. to the problem of this sensibility lowering. 
[0005] Multilayer-interconnection-ization is progressing as an approach for raising the degree of 
integration of the circumference circuit section especially by multi-functionalization also progressing 
with a miniaturization on the other hand, and adding various kinds of functions. Of course in the 
circumference circuit section, an interlayer insulation film will accumulate more thickly also in a light 
sensing portion as multilayer-interconnection-ization of the circumference circuit section progresses. 
This will be in the same condition by multilayer-interconnection-ization of the circumference circuit 
sections other than a light sensing portion also not only in the solid state camera of an SOS gestalt but in 
a common solid state camera. 

[0006] Next, it explains based on the partial expanded sectional view having shown the configuration of 
such a solid state camera of the multilayer-interconnection-ized conventional SOS gestalt in drawing 7 , 
Here, the light filter and the solid state camera equipped with both micro lenses are illustrated. It sets to 
drawing 7 and is 101. A semi-conductor substrate and 102 An optoelectric transducer and 103 A light 
sensing portion and 104 The circumference circuit sections, such as actuation and signal processing, and 
105 The signal wiring in a light sensing portion, and 106 The signal wiring of circumference circuit 
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circles, and 107 An interlay er insulation film and 108 The flattening film and 109 A light filter and 1 10 

It is a micro lens. 

[0007] 

[Problem(s) to be Solved by the Invention] However, the following problems occur in the solid state 
camera of such a configuration. That is, not an exception but the interlayer insulation film of a light 
sensing portion is an optoelectric transducer 102, when a light sensing portion also becomes thick, 
although an interlayer insulation film becomes thick with multilayer-interconnection-ization in the solid 
state camera shown in drawing 7 . Light filter 109 And each distance df and dm with a micro lens 1 10 
becomes large beyond the need. 

[0008] Thus, micro lens 1 10 Optoelectric transducer 102 If distance dm becomes large beyond the need, 
it will become the conditions unsuitable for condensing. When the distance of about [ that the 
improvement in sensibility of the request by the micro lens is not expectable as a result ], a micro lens, 
and a light sensing portion (optoelectric transducer) becomes large beyond the need, nonconformities, 
such as generating of shading, arise at the time of ** depending on an optical-system F value. Moreover, 
light filter 109 When carried, it is a light filter 109. A color blot and the so-called color mixture become 
a problem because the distance df with a light sensing portion (optoelectric transducer) becomes large 
beyond the need. 

[0009] Generally it is a micro lens 1 10. Although formed of revolution spreading, and patterning and 
heat treatment of heat-softening-properties resin, if it is going to form a micro lens to compensate for 
thick-film-izing of an interlayer film to the same pixel, it is necessary to adjust a focal distance and thin 
film-ization of the micro lens itself will become indispensable. Therefore, although it is necessary to 
make the heat softening resin at the time of revolution spreading thinner than before, higher level is 
required of the thickness homogeneity in that case, and it has the problem that process control becomes 
difficult. 

[0010] Moreover, by constraint on a process etc., when the case where thin-film-izing of a micro lens is 
difficult, and it forms by thickness as usual is considered also in thick-film-izing of an interlayer film, 
the condensing situation of a micro lens is as follows. That is, it sets to drawing 7 and the vertical light 
X is an optoelectric transducer 102. By the epilogue and the light sensing portion (optoelectric 
transducer), it will be in a defocusing condition about Focus alpha in the upper part, and is signal wiring 
105. The KERARE component beta to depend increases and the rate of condensing does not increase. 
Moreover, although it is necessary to consider the slanting light Y depending on optical system, as 
shown in drawing in this case, problems, such as shading by the leakage lump gamma by the contiguity 
pixel, occur. On the other hand, about the optical property of a light filter, problems, such as a color blot 
by the slanting light Y and the so-called color mixture, occur. 

[001 1] This invention was made in order to cancel the above-mentioned trouble, and it has the optical 
property which canceled nonconformities, such as color mixture of a light filter, and was excellent while 
it does not spoil the property of a micro lens or a light filter in detail ed-izing of a component, or 
multilayer-interconnection-izing by functional addition but demonstrates the condensing effectiveness 
by the micro lens enough, and it aims at offering the solid state camera stabilized also in respect of 
manufacture, and its manufacture approach. 
[0012] 

[Means for Solving the Problem] the micro lens formed on the light sensing portion which consists of an 
optoelectric transducer by which invention concerning claim 1 was arranged a single dimension or in the 
shape of-dimensional [ 2 ] in order to solve the above-mentioned trouble, the circumference circuit 
section which consists of an MOSFET which has a multilayer interconnection, and said light sensing 
portion -- and - or it is characterized in the solid state camera equipped with a light filter at least by to 
form thinly than the interlayer film containing the protective coat on said circumference circuit section 
the interlayer film on said light sensing portion. 

[0013] Thus, the solid state camera equipped with the optical property which problems, such as color 
mixture of a light filter, were avoided and was excellent by the configuration which makes thin 
selectively only the interlayer film on a light sensing portion while the rate of condensing by the micro 
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lens improved is obtained. 

[0014] Moreover, invention concerning claim 2 is set to the manufacture approach of the solid state 
camera concerning claim 1 . After forming the interlayer film containing a protective coat so that the 
same flat surface may be made on a light sensing portion and the circumference circuit section, 
Invention which carries out etching clearance only of the interlayer film containing the protective coat 
on said light sensing portion selectively, is characterized by forming thinly the thickness of the 
interlayer film on said light sensing portion, and relates to claim 3 In the manufacture approach of the 
solid state camera concerning claim 2, it is characterized by forming the etching stopper layer to 
alternative etching of the interlayer film containing the protective coat on said light sensing portion, and 
carrying out etching clearance of the interlayer film containing the protective coat on said light sensing 
portion. 

[0015] While adjustment of the thickness of an interlayer film which was suitable for the micro lens or 
the light filter by etching only the interlayer film on a light sensing portion selectively by such 
manufacture approach is attained, the stable manufacture is attained by using an etching stopper layer. 
[0016] 

[Embodiment of the Invention] Next, the gestalt of implementation of invention is explained. Drawing 1 
is the partial expanded sectional view showing the gestalt of operation of the solid state camera 
concerning this invention. With the gestalt of this operation, the solid state camera equipped with both 
the micro lens and the light filter is illustrated, drawing 1 - setting 1 a semi-conductor substrate and 
2 a light sensing portion and 3 — the circumference circuit section and 4 « for a micro lens and 9, as 
for a flattening layer and 1 1, an etching stopper layer and 10 are [ wiring of circumference circuit 
circles / 5 / an optoelectric transducer and / 6 / wiring in a light sensing portion, and /, and 7 / a light 
filter and 8 / an interlayer film and 12 ] protective coats. In addition, the class of optoelectric transducer 
is not limited and this invention can be applied even to what kind of thing. 

[0017] In this invention, in the light sensing portion 2 and the circumference circuit sections 3, such as 
signal processing, which were formed on the semi-conductor substrate 1, thickness of the interlayer film 
containing both protective coats is not made the same, but the thickness di of the interlayer film in a 
light sensing portion is formed more thinly than the thickness dc of the interlayer film containing the 
protective coat of circumference circuit circles, and is made into the optimal thickness to the light filter 7 
and the micro lens 8. Therefore, also in thick-film-izing of the interlayer film accompanying multilayer- 
interconnection-izing of the circumference circuit section, optical nonconformities, such as decline in 
the rate of condensing as shown in the conventional example, shading depending on an optical-system F 
value, or color mixture, can realize the solid state camera which is not produced. 

[0018] Next, the gestalt of such implementation of the manufacture approach of the solid state camera of 
a configuration is explained based on the partial expanded sectional view of drawing 2 - drawing 6 R> 6 
having shown the outline in order of the process. In addition, in drawing 2 - drawing 6 , the same sign is 
attached and shown in the component which has the same component as the solid state camera shown in 
drawing 1 , and the same function. 

[0019] First, as shown in drawing 2 , in a light sensing portion 2, circuits (not shown), such as actuation, 
control, and signal processing, are formed in an optoelectric transducer 4 and the circumference circuit 
section 3 on the semi-conductor substrate 1. Then, signal wiring 5 and 6 is formed using a general semi- 
conductor manufacturing technology. Here, the input of bias etc. and the output of a picture signal are 
needed for a light sensing portion 2, and wiring can be managed with about 2-3 layers at most. On the 
other hand, while multilayering becomes indispensable by incorporation of an option because 
integration progresses, multilayering is more needed [ for a digital disposal circuit etc. ] in the 
circumference circuit section 3, further with detailed-ization of a component. That is, in the solid state 
camera which makes an SOS (system ON silicon) gestalt, multilayering of a circumference digital 
disposal circuit etc. progresses further by detailed-ization, and the multilayering more than the wiring 
layer needed for a light sensing portion is needed at least. 

[0020] Next, the wiring process of a light sensing portion and the wiring process of a part of 
circumference circuit section are completed, and an interlayer film 1 1 is formed to a light sensing 
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portion and the circumference circuit section. The etching stopper layer 9 used in case etching clearance 
of the interlayer film which contains the protective coat formed in the maximum top face all over a light 
sensing portion and the circumference circuit section being included succeedingly is carried out is 
formed by the CVD method or the revolution applying method. If the interlayer film containing the 
protective coat which carries out etching clearance here is silicon oxide, in the etching stopper layer 9, a 
silicon nitride is desirable. Especially an ingredient is not limited by the engine performance required of 
the etching stopper layer 9 that there should just be etch selectivity at the time of etching of the 
interlayer film containing a protective coat. In addition, although the etching stopper layer 9 is formed 
here after formation of the interlayer film 1 1 which turns into a protective coat to a light sensing portion, 
into the interlayer film after wiring termination of a light sensing portion, an etching stopper layer may 
be formed anywhere for adjustment of the thickness of an interlayer film suitable for a micro lens or a 
light filter. After forming the etching stopper layer 9, the remaining wiring of the circumference circuit 
section is succeedingly formed in a multilayer-interconnection process, the last protective coat 12 is 
formed, and the last production processes, such as pad opening, are performed. 
[0021] Then, as shown in drawing 3 , the resist mask 13 which carries out opening only of the light 
sensing portion 2 is formed with photolithography. Furthermore, the interlayer film containing a 
protective coat 12 is etched until it etches and the etching stopper layer 9 in a light sensing portion 2 is 
thoroughly exposed, as shown in drawing 4 . Etching performed here has the desirable wet etching by 
the solution of HF system in the viewpoint of spreading homogeneity of the light filter mentioned 
[ which mentions later and etching-controls ] later, or a micro-lens ingredient. In case especially the 
spreading homogeneity of the latter light filter or a micro-lens ingredient forms a light filter or a micro- 
lens ingredient by revolution spreading, it becomes important in the semantics which avoids local 
thickness unevenness. On the other hand, when the design rule of the above-mentioned resist mask is 
fine and it is difficult in wet etching, dry etching, such as RIE, is sufficient. In this case, it is necessary 
to make it the etching configuration where the spreading nature of the light filter which thickens a resist 
mask or mentioned it above from a viewpoint of selectivity, or a micro-lens ingredient was taken into 
consideration. 

[0022] Then, when etching clearance of the interlayer film containing the unnecessary protective coat 12 
on a light sensing portion is completed, the oxygen plasma and resist exfoliation liquid remove the resist 
mask 13. Then, the etching stopper layer 9 is etched in a sentiment or dry processing. It is desirable to 
perform etching in this case on the high conditions of etch selectivity to the substrate interlayer film 1 1 . 
The condition after this processing comes to be shown in drawing 5 . In addition, in drawing 5 , 
although the upper part of the interlayer film 1 1 in a light sensing portion is illustrated evenly, the 
concavo-convex level difference which reflected the wiring 5 of a substrate in practice has arisen, and it 
forms the flattening film if needed. Then, although the process which forms a light filter 7, and the 
process which forms a micro lens 8 are performed as shown in drawing 6 , the flattening film 10 is 
formed in the upper part of the interlayer film 1 1 in a light sensing portion if needed as mentioned 
above. The solid state camera applied to the gestalt of this operation according to the above process is 
completed. 

[0023] In addition, although the gestalt of this operation explained the solid state camera of an SOS 
gestalt, it is possible to apply this invention also to a common solid state camera, without being limited 
to this. 

[0024] Thus, while not spoiling the property of a micro lens or a light filter but demonstrating the 
condensing effectiveness by the micro lens enough by the configuration which makes thin selectively 
only the interlayer film on a light sensing portion, nonconformities, such as color mixture of a light 
filter, are canceled and the outstanding optical property is obtained. Moreover, by etching only the 
interlayer film on a light sensing portion selectively, adjustment of the thickness of an interlayer film 
suitable for a micro lens or a light filter is attained, and the manufacture stabilized by the etching stopper 
layer is attained. 
[0025] 

[Effect of the Invention] As mentioned above, according to this invention, by the configuration which 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 4/25/05 



JP,2000 7 150846, A [DETAILED DESCRIPTION] 



Page 5 of 5 



makes thin selectively only the interlayer film on a light sensing portion also in detailed-izing of a 
component, or multilayer-interconnection-izing by functional addition, as explained based on the gestalt 
of operation, while not spoiling the property of a micro lens or a light filter but demonstrating the 
condensing effectiveness by the micro lens enough, nonconformities, such as color mixture of a light 
filter, are canceled and the outstanding optical property can also realize **************. Moreover, 
while adjustment of the thickness of an interlayer film which was suitable for the micro lens or the light 
filter by etching only the interlayer film on a light sensing portion selectively is attained, the 
manufacture only of the interlayer film on a light sensing portion by which the solid state camera 
selectively made thin was stabilized is attained by using an etching stopper layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline partial expanded sectional view showing the gestalt of operation of the solid 
state camera concerning this invention. 

[Drawing 2] It is the sectional view showing the production process of the solid state camera concerning 
the gestalt of operation shown in drawing 1 . 

[Drawing 3] It is the sectional view showing the production process following the production process 
shown in drawing 2 . 

[Drawing 4] It is the sectional view showing the production process following the production process 
shown in drawing 3 . 

[Drawing 5] It is the sectional view showing the production process following the production process 
shown in drawing 4 . 

[Drawing 6] It is the sectional view showing the production process following the production process 
shown in drawing 5 . 

[Drawing 7] It is drawing showing the example of a configuration of the solid state camera of the 
conventional SOS configuration, and the trouble in it. 
[Description of Notations] 

1 Semi-conductor Substrate 

2 Light Sensing Portion 

3 Circumference Circuit Section 

4 Optoelectric Transducer 

5 Wiring in Light Sensing Portion 

6 Circumference Circuit Circles Wiring 

7 Light Filter 

8 Micro Lens 

9 Etching Stopper Layer 

10 Flattening Layer 

11 Interlayer Film 

12 Protective Coat 

13 Resist Mask 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid state imaging device with 
an excellent optical characteristics, together with a method for 
manufacturing it, wherein the characteristics of a micro lens and a color 
filter is not damaged even with a multilayer interconnection comprising a 
minuteness of element and additional function, the condensing effect 
with the micro lens is sufficiently exhibited while defectives such as 
color mixture of a color filter are settled. 

SOLUTION: A light receiving part 2 comprising a wiring and a peripheral 
circuit part 3 comprising a wiring are provided on a semiconductor 
substrate 1 , the film thickness of an interlayer film 1 1 of the light 
receiving part 2 is thinner than that of the interlayer film comprising a 
protective film 1 2 of the peripheral circuit part 3, and a color filter 7 and 
a micro lens 8 are formed on the interlayer film 1 1 of the light receiving 
part 2. 




LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 

[Date of registration] Q 

[Number of appeal against examiner's decision of ~~ 
rejection] Q 

[Date of requesting appeal against examiner's CF 
decision of rejection] 

[Date of extinction of right] 

O 

Copyright (C); 1 998.2000 Japanese Patent Office Q 



1 / 1 



01/02/26 17:39 



(i9>B#i!H$fttf (jp) (12) & §f) 5t ^| (a) tivmHHmsm** 

#812000-150846 
(P2000-150846A) 

(43)4*88 0 ¥JS12¥ S fl30 B (2000. 5. 30) 



i&U lnt.wJ. 

U ft 1 T 0*7 l\A 

HO 1 L ctfM 
GO 2B 9/20 

U A i XT C /OOC 

H 0 4 N 5/335 


10 1 


HO 1L 27/14 D 2H048 
G 0 2 B 5/20 101 4 M 1 1 8 
H 0 4 N 5/335 V 5 C 0 2 4 

fHEifcR tRK* ^^^<D&3 FD (£ 6 H) 


\ i » maun n 


KS^l 0—336483 


(71) fcH@tA 000000376 








(22)m^H 


¥j£l0*£l 1 n 12 B (1998. 11.12) 


J»05«B8fcS : K«$-«2TB43#2*t 






(72)89I# SUII ®gf 


















(72)SH8# Sb 


















(74)«31A 100087273 












g*««aR< 



(54) [%9ie>«#] H^ffi^SeR^^iSiS*)* 



(57) [gift] 

1 ±tciB*9£ SSttSB 2 
.&EII€ S$>aisI2&gB 3 <b £i9:tj\ SftS6 2 OMR 

i& 1 1 omm z mimm 3 <d«ss& 1 2 * s ts® nmok 




(2) 



&m 2 0 0 0-1 50846 



£%mximvm'smmz*>^x. mrsBg^aut©^ 
■«me«aiBKs±«>ftaii«dtrjBniiRj: <om< m 

imxm 2 ] wiBiB^ i \z&z>m#-mmmm<Dmm 
$±© &ig£s * mm <d z-zmtiim ic x y ^ y ?m 

?m&-rz> z. tzfttikt? %m*m 2 iz%z>m&&mm 

[0 0 0 1] 

[H5w©jg-f •£>&*&#»] ccd5s^«, v-r?Di/>x 

[0 0 0 2] 

tra f- y yx-wti. s nr w & -t >-y-8s&tm©tt»o«8 

fig. 9M.tfflT*fl9l3K. (MPlEieS^if^. £#86<t:# 

[0 0 0 3] a^SftffiSISgfflfisji: LTfS. E. R Fossum 
falCtfcSlfeX "CMOS Image Sensors: Electronic Camer 
a-On-A-Chip, " ( IEEE Trans. On Electron Devices. 4 
4. 10 pp. 1689-1698. 1997 ) fc£TfB£*<fc* <lt^ 
£©ct:5&ffi^©®#$g«£ett. tfx***^. 

#*©•?. ->XxA©/h3Hb> fiffi<b&tf®:3* Mb£ 

[0 0 0 4] LfrLUtf*,. ±tesoss»^ffl^fc@ 

i^S(ST©pgsit»UT(i, Office D^x-mmzm 

0. ft©#Jffla*«±tfT&a^T*W*a 



[0 0 0 5] {-O-^-r/hSMfc&AC^ai&ft'bit*. 

Piaiassspo^JiiH^fb^jitrJc-rjnT. mmm 

BBTia*gtt<Z>w&3%8H::&fr>T'b. ^P^Sfee^^J: 

fr®&&mzm*>-r. -&©@#®&gM(;;;fcnTfc3 

[0006] ^ctc. ciw^p^^E^b^nfcae*© 
t£*:mffim\zm-3\,*Ti!tnn?2>. cctii 

^LTt^S. 0 7JC*iHT, lOl tt^MMfrSffi. 102 « 

Ttms^Sx. 103 itgytm. 104 »bm. «^sas^ 
i'wdiziEjjssB. 105 te&xmpwmnmm* ioe «ra 
jaiHigsssrto^E^. 107 wsmm&t®, ios «¥jb 

[0 0 0 7] 

l&Wt>m&:L±oi:-rZ®m l^Ufc*>*<=>, -©<fc 

%>£Ti>. m7 \z7x\siz®wm®.mmzis^ 

t«. &®mmttPi\zmfg[i&mmt>m<t£z>tfi. 

ic«to. ytQVL&m^m t^v-y^ ^109 rut 
-f ? □ u>xi lOto-g-n-enrosgHidf&cTdinTS^Siy. 

[0 0 0 8] d©«fc5lC, V-l , i7DU>X110 
ICilS/i^^ifrt^S. tW^*V-f ^DU->XlC«fc.5 

109 «Snxi>5i^(l A7-7-f^^l09 

[0009] -®w«c^-f >?au>x\w «, a®cft:tt 

m-mm\z^Lxm^m<f>mmit\z^ti^:x^ 
■nrau>x&Mi&L&ofrz>ii. m&mmzmm-? 
k> . {7 u\s>x&#-<r>mmttfi&mizts. 

r-5^s* { *-&75 { » *v>%kv>mm2}— mt^om,^^^ 

[00 10] 2ilt7'n-tX±<D%imti;iHz&0> fflfflm 

©jpffiHbicfcuT&^-'f ? a u >x<Dmm{tt>mmx$> 
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<b&9. <I*tE«ai05 tCkS^^UfiS^e^JaA. Sift 

^■wi*Ti:j:4i'i-f-f >jro<DmH*<ft&-r 

CO 0 1 1] #f£§Hfi. ±BIBII|jft*»iBr6fca>Ctt 

LT, B*lfc3tt*W1S*l»5. KiS®Tt>55: 
[0 0 12] 

*MOSFET&£a»Sfc£fl|)ai3»884:, ^IHS^SP 
*fc*^ft<£t>RAfcH*Wi»BB»;:l3«r»T. 

CO 0 1 3] C©£3£9ft»±0>BIHIIl0>&6aKtt 

j&sn. a*fc%4^*B*fcB*ii»ttBftf«6n 

•5. 

CO 0 1 4] £&R*g2K:*«X9!ft. M$B 1 C« 
SBtt&RBBOMifttr&KS^T. S^BftVBiSia 
BB±k: W-¥B* ft-T «t 5 CBBKedttBinHSB 
fi£U£«5. ffles%B±«3«SBE«$trBmM«>»« 

^W<»J*Tft££*»B£T*t>0n?*D, £tz.m 
Xm3iZ&Z%Wte. !i?*g2lc#*@#«§«!geS©$! 
«#ifcfc*^T, MES^±0«BJR«3trfllBM4> 
y =f- > d/CJt-r 51 y 7 >^X h y A-ff £ 
M&LT. WEa*«±©«««**trBIHilfcxy^ 

[0 0 15] iCfcpfcfijfctrifcCJ:*). S3tSB±W^ 
CO 0 1 6] 



R>nr«. Hi&tKHcttsBfMMtSBoitffioB 

2tiS7tss. 3 tt^iaiHi?sffl. 4r43e«B«« : P. 
5tt$%8A0Ea. 6 BMZiisiKBrtaEa. 7 a* 

[0 0 17] *fSWC*^TH. ^»#S«l±lr»flc 

T. 5Rar©«H«**bBIBI«OJps«B|-fcr«OT 
ttfc<. 5t%ttl*0BMM0>ft*diS. JMffllalggBSl*}© 
£BRe*triraK0KffdcJ:QB<BjEifcU 737-7 

Tt»*. UfcA^T. R&Bttffi®£BBMM;lC#3B 
IBB«)J»«MfcC*lr>Tt». a*«fc«-r«J&:»3e*Oft 

fi££©#*tt*5F*6tt£Uttfr>B#««BB*** 

10 0 18] jfcfc. CQJ:3ttttft0B4*&.ftttBti!>8 
£#K«>JtlK0BB.£. l81CMIfSUftH2~B 
6 CD»»«*IHBi:i^ ^TRWt*. tt*. 02- 
06K:43HT, HlC^lx&B#»tt«Mfcra-Wftric 

[0 0 19] B 2 1-h 

K. 5BW2CJ3lr»TW3fc«R»»^4, ^>aiHllg8S3 
K43<f>TW*». MB. A«*Latt£©(BIB (B«* 

) ^j^eE-r-s. *v>t, -f&tot£*m&Mm&ffi£m 

&fi <£ S n-5 ©ttA'-f 7 XI?© AARtflSflMS^ © tB* 

«*vtfV»BBtt2~3BBflrrSFtr. 
iBSBBSTtt. R*ffiBBB&£KttttttR©R9i& 
*C J: 0 . RRfotfBtrc £T£B<fca*#R£fc* i# 
C, ZCB^O«Blfl:K:«tr>-Ct», £9£Rft;ftt&B£ 
tfttc&SOS (v'X-^A 5f> ->Uzi» ^ 
B**-TB*|E»««Bk:*^Ttt«BMbfc:«t OHiZZB^ 
BBHBaifO^Bflltt-Bii*.. ^<<tt>. SftSB 

K*Htan*s»Beii±©*Bfl;*«*ssta*. 
[0020] S5tffi©E»7*D-fexft^raiaiags 

^tTB Fb1K«- x y > >/»*-T S Steffi t ^ x ^ 
Xh7^-I9 5. C V D it (r»ttlHlfKa^ft * t'tC 
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HB9KttvU:3>afclRrttff*Li>. i7f>Wh 

m>3ft«2lc:tet*£Xy^>yx N7^-19^4 
i7hX7f/^X7f>«l« 4 *«ir»tt«a;3-* 

<7)-r +f -f J WMffl rt> <>)X7hX7 
^>^Tt4KJ{tfci§£r*4, RIE«OH^Xyf>^ 

Zi7Zm<-fZ>* »-5^4±JSLfc*?-7-r;^Xf4 

CO 0 2 2] SJUT* 8^±«*Rfc«B*i2«ttf 

3. 3I«IR#. X 7 f>yXh7A-I9^^X7h^ 
aW4K?^ffl3KTX:y?->$'T5. £G>«£0>X-y 
^>^f4, TJftBPiSIRincWUTXy^^yaKttOBS 
V>*ftTfr3G)##£U>o £<DffiHfft<0ttttt40 5K 

±«*4¥fi£B*l'T^*j&<* *BRttTiftcoEI8 5«rS 

**l£T*xa. Xt*V<d7nU>X8€:*j£T*X8 
ll©±fflHc¥S*<t«lO*Rtt*. £U:<0XgfcJ:-pT. 
[0 0 2 3] #*!6<D*fiBT»4. SOSfl2S8<D@ 



[0 0 2 4] CV>£o\z. £#SS±^@fS!lg|<Z>^£iI# 

a*»±©JBiH««>* ta^wcx y y >^-r * c t «c 

ioT, V<^DU>X&3^14#^~7^ JU^KiSL, 
[0 0 2 5] 

**WcJ:ntf. fc^oflMIHfc, &*ttlittfttt 

Zffif&lZ&D* 7^i?Dl/>X**5 

-7^;u*fl!>»ttSillfc*rj\ v-f £ni/>XK:j;** 

WCXyf>ift ££<hi;:£t>T, V<^Pl/>XW 
tM4*5-7^^*caUfc»W«0WP©W«E3ft«?I*B 

[01] ^SBWtcffSH^llfcftBO*!!©*^**^ 
CB2] Bltc«b^tt<0»ffi(c««BffcAflkSiB® 

aaxass-rwEHT**, 
[03] H2Jc«ufc«axe«c*<«jfixa*3R-r» 

[B4] B3«c*ufc»axa»c*<Bjfix8fc«'rw 

[@5] S4tc^urc®iixatc^<Kjgxa^^-r^ 
[@6] B5^*ufc«jsxa»ci«<iiJfiiaft«'r*r 

[07] {£*a>SOS«lJ£a>B««ftSB«)Wric0l&« 

3 mm\Mi®d& 

4 JfcttftaWR^ 
5 

6 mm\s)&mft&& 
7 

8 -7<i7nU>X 

9 Xy^>tf7s h7A-i 

10 TfiftJB 

11 JiffiBI 
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F*-A(^%) 2H048 BB02 BBIO BB13 BB46 

4M118 AA05 AA10 AB01 BA09 CA02 

CA3I FA06 FA08 CC07 GD07 
5C024 AAOI CA31 EA04 EA08 FAOI 

FA02 FA 11 



